Objective: to find out the effect of Syzygium cumini (jamun) seed powder on glycemic control and dyslipidemia Material and Methods: 99 patients with type 2 diabetes mellitus patients with poor glycemic control out of which 50 patients received 10 gms of jamun seed powder supplementation in twice daily dose just before meals along with oral hypoglycemic agents continued as before and 49 patients received placebo with continued oral hypoglycemic agents as before. All the patients were followed up for a total of 90 days, Result: No significant change in weight, B.M.I., waist circumference, hip circumference, neck circumference and waist hip ratio was noticed. The results of the present study have significantly brought to light the effect of jamun seed powder supplementation in improving glycemic control and dyslipidemia. Being cost effective it may help in improving biochemical parameters of diabetic patients in rural population. However, results need further confirmation by larger studies.
Introduction
WHO projects that diabetes will be the 7th leading cause of death in 2030 1 India leads the world with largest number of diabetic subjects earning the dubious distinction of being termed the "diabetes capital of the world". Although the prevalence of type 1 and type 2 diabetes mellitus is increasing worldwide, the prevalence of type 2 diabetes mellitus is rising much more rapidly, presumably because of increasing obesity, reduced activity levels as countries become more industrialized and also due to aging of the population. Over the time, diabetes can increase the risk of health-related problems including blindness, kidney damage, nerve damage, amputation of lower limbs and cardio vascular disease 2 . Although diabetes cannot be cured, the disease can be managed by nonpharmacological and pharmacological strategies, where improvements in glycemic control are important factors in delaying the onset and progression of diabetes-related complications 3, 4 http://jmscr.igmpublication.org/home/ ISSN (e)-2347-176x ISSN (p) 2455-0450 DOI: https://dx.doi.org/10.18535/jmscr/v7i9.71
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The major mode of controlling diabetes can be achieved by diet, exercise and/or insulin replacement therapy 5,6 In modern medical system, managing diabetes without side-effects is still a challenge. In Indian system of folk medicine, more than 100 medicinal plants are mentioned for managing diabetes in which more than one plant in combined way are used for correcting the health disorders and this composite plant extract either in the form of tonic or mixture exhibits a better results than single plant extract treatment 7, 8 Different dietary ingredients having anti-diabetic potentials can act in synergism leading to wider range of control in diabetic patients and their use is particularly important in rural Indian context in reducing the incidence of diabetes related complications 9 . Different herbal principles or foods are traditionally used in India in treating diabetes and other diseases. Ayurveda practices recommend Tulsi (Ocimum sanctum), Amla (Emblica officinalis), Bitter Gourd (Momordica charantia), and Jamun (Syzygium cumini) etc. for diabetic patients 10, 11 In India, Syzygium cumini (S. cumini) of the family Myrtaceae has been widely used to treat diabetes by the traditional practioners over many centuries 12 . S. cumini is commonly called jamun, black plum or indian black berry. 13. S.cumini seed powder have multimodal actions on many systems, thus isolation of active principle can improve glucose metabolism as well as overall condition of individuals with diabetes not only by hypoglycemic effects but also by improving lipid metabolism and antioxidant status etc. Therefore investigations from traditionally known plants might be useful in clinic or might have novel effects, such as stimulation of β cell proliferation. Thus it is possible that novel drugs with novel mechanisms of action may be discovered. This study was conducted the effect of jamun seed powder on glycemic control, dyslipidemia in type 2 diabetes mellitus subjects and control group.
Material and Methods
The present double blind randomized control trial study was conducted in Department of Medicine. Study was conducted over a period of one year from march 2018 to march 2019. Methodology A total of 113 patients of type 2 diabetes mellitus of any age, either sex, meeting the criteria of study were included in study. Patients of diabetes with cardiovascular, cerebrovascular, liver disease or renal failure were excluded from study to avoid any unknown serious side effects. Patients with sepsis, malignancy or terminally ill patients were also excluded to avoid unforeseen adverse effects, pregnant patients with diabetes were also excluded from study to avoid, if any, harmful effect on fetus. Patients taking insulin for glycemic control were excluded from study as there are chances of self-monitoring and change in dose of insulin according to glycemic levels and thus hindering the study results. Before enrollment, details about nature and utility of present study were explained to all patients and informed consent was taken. All patients were subjected to detailed clinical examination and relevant investigations. Only after the inclusion and exclusion criteria were met, the subjects were included in the study.
The study was carried out in accordance with the declaration of Helsinki (2000) of the World Medical Association and approved by the local medical ethics committee. Informed consent was obtained from all participants. All patients fulfilling the inclusion criteria were subjected to receive an interview including age, gender, education level, duration of diabetes, history of smoking, history of drinking alcohol, history of hypertension, and/or dyslipidemia. Medication and supplement use data was obtained for use of lipid-lowering medications, antidiabetes medications, antihypertensive medications through questionnaire and pill bottle reviews. Thereafter patients were evaluated thoroughly regarding vital parameters like temperature, pulse rate, blood pressure, and respiratory rate, anthropometric data including height, weight, waist circumference, hip circumference, waist/hip ratio, neck circumference was noted and B.M.I. was calculated. Baseline investigations including fasting and post prandial plasma glucose levels, lipid profile, HbA1C, liver function tests and renal function tests were done. Then they were randomized into two groups-test group and control group. Randomization was done by independent station. Subjects in test group were given jamun seed powder in dose of 5 gms twice daily just before meals, a total of 10 gms daily and control subjects were given placebo powder without having any hypoglycemic effect or effect on dyslipidemia. Then vital parameters, anthropometry, fasting and post prandial plasma glucose level, lipid profile, liver function tests and renal function tests of all the subjects were repeated on 30 th , 60 th , 90 th day. All subjects were enquired about any adverse effects at every visit. Anti-diabetic medications were continued as same. Patients and all investigators were blinded to the treatment assigned throughout the study. Patients were advised to report any adverse reactions to treating physician-in-charge of patients. Treatment allocated was enclosed in sealed envelope to which physician in charge of patients had access to only in case of an emergency. Patients with known or newly diagnosed type 2 diabetes of either sex, of any age with poor glycemic control characterized by fasting plasma glucose >130 mg/dl and post prandial blood glucose >180 mg/dl were included. • Patients with evidence of coronary artery or cerebrovascular disease, chronic infections, renal disease, malignancy, cirrhosis or decompensated liver disease, pregnant, Critically ill patients, Non-cooperative subjects and Patients taking insulin for diabetes control were excluded. was calculated by weight/height 2 (weight in kilograms & height in metres). • Waist and hip ratio were taken .All selected subjects underwent an overnight fast of approximately 10 -12 hours, in the morning fasting blood samples will be taken for plasma glucose and lipidgram (Serum Cholesterol, HDL and Triglycerides). Glucose estimation (Glucose oxidase method). Plasma glucose was measured on the same day of sample collection by glucose oxidase method. HbA 1C level was measured in a random blood sample preserved in EDTA and by liquid chromatography method.
Measurement Techniques

• Serum Lipid Estimation Statistical analysis
All the data obtained during study was subjected to statistical analysis using MSTAT software. Mean and standard deviation were calculated for each studied variable. Unpaired student t-test was performed to assess the significance between test group and control group. 't' test analysis was performed to assess whether significant differences existed in biochemical parameters of the subjects in test group and control group. Level of significance was set at p <0.05. Data pertaining to duration of study was analyzed using one way anova through INDOSTAT software.
Observations and Results
The subjects included in this study were recruited from patients 99 out of them, 66 of the participants were males and 33 were females. The age range for the participants was between 30 and 80 years. The mean age in group I was 57±8.71 years and in group II was 54±11.80 years. Mean duration of diabetes in group I was 7±2.69 years and in group II was 6±3.45 years The average weight in patients who received S.cumini seed powder supplementation (Group I) was 78±10.48 kg, which reduced by 1.29% and 2.63% to 77±10.17 kg and 76±10.35 kg after 60 and 90 days of supplementation with S.cumini seed powder. The average weight of control group was 73± 9.56 kg which reduced down to 72±9.57 kg after 60 days. There was a significant difference between average weight of two groups at the beginning of study (p=0.014), which remain significant even after 90 days of treatment (p=0.048). Decrease in average weight in Group I was less than critical difference required to be achieved for the value to become statistically significant. B.M.I. of the patients who received S.cumini seed powder supplementation (Group I) was 72±9.57 kg/m 2 , which decreased by 3.7% to 27±2.87 kg/m 2 . This decrease in B.M.I. was less than the critical difference of 1.15 kg/m 2 required for the value to be considered as significant. There was no change in B.M.I. in control group (Group II). B.M.I. of two groups did not differ significantly (p>0.05). Mean waist circumference of patients who received S.cumini seed powder supplementation (Group I) was 99±8.39 cm which decrease by 1.02% to 98±8.36 cm after 30 days, which was less than critical difference of 3.22 cm. there was no change in waist circumference in control group. When two groups are compared, it can be observed that p>0.05. In females, no change in waist circumference was noticed in both groups during study period. When two groups are compared, it can be observed that p > 0.05. According to change in mean hip circumference, the patients who received S.cumini seed powder supplementation (Group I) and those who received placebo (Group II) show no change in mean hip circumference. When two groups are compared, mean hip circumference in test group was 93±6.86 cm and in control group was 96±8.26 cm (p=0.051] Patients in Group I show 0.96% (absolute value =0.01) decrease in waist hip ratio after 90 days, which was less than critical difference of 3.22. When two groups are compared it can be observed that, mean waist hip ratio in control group was 1.02±0.06 and in test group was 1.05±0.06 (p=0.06) on day 0 which decrease in group I to 1.04±0.066 after 90 days (p=0.23). in test group, after supplementation with jamun seed powder for 30 days there was increase in waist hip ratio by 0.99 %, which was statistically non-significant (less than critical difference). There was no change in waist hip ratio in control group. When two groups are compared, it can be observed that, mean waist hip ratio in control group was 1.02±0.083 and in test group was 1.00±0.07 (p=0.47) on day 0 which increased in test group to 1.01±0.067 after 90 days (p=0.707). It can be observed from that the patients who received S.cumini seed powder supplementation (Group I) show 2.6% decrease in mean neck circumference after 90 days, which was less than critical difference of 1.68 cm. There was no change in mean neck circumference of control group. When two groups are compared it can be observed that, mean neck circumference in control group was 37±4.16 cm and in test group was 39±3.64 cm (p=0.126) on day 0, which was decreased in test group after 90 days to 38±3.67 cm (p=0.361). There was no change in mean neck circumference both groups. When two groups are compared it can be observed that, mean neck circumference in control group was 35 ± 5.40 cm and in test group was 35±3.04 cm (p>0.05). 0.051 0.051 0.051 0.051 p value is significant at p<0.05 ##CD-critical difference value between the four groups by one way anova ##CD-critical difference value between the four groups by one way anova In pre-clinical study by Singh N, Gupta M 16 on alloxan induced diabetic albino rats they found that after supplementation with ethanolic extract of seeds of S.cumini there was increase in body weight and decrease in plasma glucose level. Mohd. Sufiyan Siddiqui, Bhaskar Sharma and Gurudaya Ram 17 in 2014, during their study on alloxan induced diabetic mice, observed that after treatment with Syzygium cumini orally for 21 days, there was significant reduction in body weight and liver, kidney weight besides anti hyperglycemic and anti hyperlipidemic effects. In our study as it can be observed from table 4, 5, 6 and 7 that change in waist circumference, hip circumference, waist/ hip ratio and neck circumference was less than calculated critical difference, so that was statistically non-significant change. Similarly Sahana D.A et al 19 in their study for a total period of 6 months noticed no significant change in waist: hip ratio after supplementation with jamun seed powder. To best of our knowledge we could not find any previous studies to compare other anthropometrical data.
Conclusion
No significant change in weight, B.M.I., waist circumference, hip circumference, neck circumference and waist hip ratio was noticed. The results of the present study have significantly brought to light the effect of jamun seed powder supplementation in improving glycemic control and dyslipidemia along with improvement in hemodynamic parameters in patients type 2 diabetes mellitus, all of which play a major role in development of complications of diabetes, thus may emerge as potential multi-targeted drug and play a role in reducing morbidity and mortality associated with diabetes. Being cost effective it may help in improving biochemical parameters of diabetic patients in rural population. However, results need further confirmation by larger studies.
Recommendations
Above results are seen in small number subjects, to study such effects in detail, multicenter study with larger sample size, supplementation dose and time should be planned.
